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PROBLEM TO BE SOLVED: To obtain lithium manganese multiple oxide having a cluster particle form 
and a dense and uniform composition excellent in packing property as an electrode active 
material, to provide a method for manif esturing the oxide at a low cost without processes of 
pulverization or repeated heat treatment, to obtain a positive electrode material by using the 
lithium manganese multiple oxide, and to provide a high-performance lithium secondary cell by 
using the positive electrode active material. 

SOLUTION: The lithium manganese multiple oxide has a secondary particle form prepared by 
aggregating almost spheric primary particles essentially comprising LiMn204 into clusters. The 
median diameter of the secondary particle form ranges from 1 to 100 ym and the specific surface 
area is 0.1 to 10 m2/g. The obtained particles are used as the positive electrode active 
material to manufacture a lithium secondary cell. 
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ABSTRACTED- PUB-NO: JP2002053321A 
BASIC -ABSTRACT: 

NOVELTY - Lithium manganese complex oxide contains grape cluster shaped aggregated primary 
particles and secondary particles mainly containing LiMn204 of diameter 1-100 mu m and specific 
surface area of 0.1-10 m2/g. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: (i) Manufacture 
of lithium magnesium complex oxide which involves wet blending epsilon manganese dioxide with a 
water-soluble lithium compound in a Li/Mn molar ratio of 0.50-0.60. The mixed solution is dried 
and heat -processed at 500-900 deg. C so that the complex oxide particles are held together, 
epsilon manganese dioxide mainly contains epsilon Mn02 crystalline form confirmed by X-ray 
diffraction. The dioxide comprises grape cluster shaped aggregated particle of specific surface 
area 100-300 m2/g and particle diameter of 50 mu m or less; (ii) Battery anode comprising the 
lithium manganese complex oxide as positive electroactive material; and (iii) Lithium secondary 
battery having initial stage electric discharge capacitance of 120 mAh/g or more and rate of 20 
cycle of discharge capacitance exceeding 80%. 

USE - Used as active material for lithium secondary battery. 

ADVANTAGE - Lithium secondary battery of high performance is obtained. The complex oxide has 
minute and uniform composition and excellent packaging property. The method of packing the 
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DESCRIPTION OF DRAWING (S) - The figure shows the X-ray diffraction of manganese oxide. (Drawing 
includes non-English language text) . 

CHOSEN-DRAWING: Dwg.l/5 

TITLE-TERMS: LITHIUM MANGANESE COMPLEX OXIDE ACTIVE MATERIAL SECONDARY BATTERY CONTAIN 
AGGREGATE PRIMARY PARTICLE SECONDARY PARTICLE CONTAIN LITHIUM MANGANESE OXIDE SPECIFIC DIAMETER 
SURFACE AREA 

DERWENT- CLASS: E31 L03 X16 

CPI-CODES: E35-S; L03-E01B5A; L03-E01BSB; 
EPI-CODES: X16-E01C1; X16-E01G; X16-E08A; 
CHEMICAL-CODES: 

Chemical Indexing M3 *01* 
Fragmentation Code 

A103 A425 A940 C108 C550 C730 C801 C802 C803 C804 
C805 C807 M411 M720 M904 M905 N104 N513 N514 N515 
Q454 

Specfic Compounds 
A3TEYK A3TEYP 

Chemical Indexing M3 *02* 
Fragmentation Code 

A103 A425 A940 A980 C108 C550 C730 C801 C802 C803 
C804 C805 C807 M411 M720 M904 M905 N104 N513 N514 
N515 Q454 
Markush Compounds 
200063-55301-K 200063 -55301-P 

Chemical Indexing M3 *03* 
Fragmentation Code 

A425 A940 C108 C550 C730 C801 C802 C803 C804 C805 

C807 M411 M730 M904 M905 

Specfic Compounds 

01936K 01936S 

Registry Numbers 

1936S 1936U 



UNLINKED-DERWENT-REGISTRY-NUMBERS: 1936S ; 1936U 
SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: C2002 -109462 
Non-CPI Secondary Accession Numbers: N2002 -303692 

Previous Doc Next Doc Go to Doc# 



http://westbrs:9000/bin/gate.exe?f^doc&state=\aidlc4J2.2&ESNAME=FULL&p_M 6/16/2006 



(i9)0*H4#s^/T* (jp) 02) ^ 4^ 1^ ^ ^ (A) (iimii=ajs^Ks^ 

#^2002- 53321 
(P2002-53321A) 



(43)^BB B ¥J$14^ 2 ^ I9B (2002. 2. 19) 



CDlnta.' 




p I 


f-^a-f*(#%) 


C 0 1 G 45/00 




C 0 1 G 45/00 4 G 0 4 8 


H 0 1 M 4/02 




HO IM 


4/02 C 5 H 0 2 9 


4/58 






4/58 5 H 0 5 0 


10/40 




10/40 Z 








^i!^ m^^<D9i& OL (^ 8 M) 






(TDUiSA 


000109255 










(22)fi]HB 


7je£12^ 8 ^ 7 B (2000. 8. 7) 




ainift4^eitm^?/>$i978#%<925 






(72)|6W# 










mP!R*g5«:*:^/>*1978»«©25 






























(72)S!M# 










liJP»^m*^/>*1978S«©25 














(74)«aA 


100089705 



















(54) Uf^'^AT>^>«^Bfifl;«&i;-e©«iS:«rtt. MWc-eoffli^ 



(57) iwm 

-v'T v@/;5 1 ~ 1 0 0 ^ in. itmmm 




1 

it^ffiSl 0 0-3 0 OmVg, fe^S 

(O^y^itO. 5 0-0. 6 0T*tl^jE-&-r'5XSi:, K 

J: 9 lwS:j^Lyi:S, 5 0 0- 9 0 orT-S\M 
^ i~ ^ X e <b ^ b ^> w <i: & *S a -r -5 y ^ A >^ 

[if 6 ) ^i^/j^ < <b t>«}^«cm^a)J'5 1 2 0 m A h 
lO 0 0 1 1 
[0 0 0 2) 

^6D/j:t>0<t: UT;^ t'^^/MSjicT^L i Mn=0^;55fe2)o 40 
[0 0 0 3] >^f;t»M^itc7?L i MncOJi/aW/ig 
^^^V'^'^M.=^'yy/i^mtt!^tit-<^mX'h^, 




{2)tBB2 0 0 2-53 3 2 1 (P 2002-53321 A) 

2 

[0 0 04 J wOa>i:ISi^>7)^e>. L i MnsO^^Og-figC 

v^-s (CTx.ii#Ba5p8-2 9 2 i-§-4£:^fa) . 

(0 0 0 5J t./»»t/ir;55t. SeS5<Offl!5t:frjfe«wJ;9i#6 
[0 0 0 6]—:*. LiMnzO^ifi. M n >X 

^nrv^^ (m^iJ^^W-i 1-7 11 15-^^^) , 
[ 0 0 0 7 J *ffi5ciefi»^>':<^vKy ^^-^^Ali-^-^ 

[0008] 

«i;^lwKjEffiSfelCSrffl(,>:ti5ttfig4y5^^? 
[0 0 0 9] 

m^t LX-ilkmz^m^ixX^^^^ v -M n o^^-s^ 
<b-^>;<f:^^SA.^SLTi#e)ix^>Mns03<wft;tT, it 
1 O0'-300m=/g -C^*!&X2fcia^S;5S 5 

[ 0 0 3 0] ;5^3l»3^coy 



0. 1-0. 2/imi5e"e*>^t±V^ 
100 1 11 ift. *«W(D^it:^ffi»l. X^EtJrfeic 
X^l^^mt-MnOz^^f&^tL. it-ssaioo 
- 3 0 0 m V g , 5 0/1 in^y.T <omnm^(OZ 

9i&^mV^i:^i'i>i -umit-^ '^if>t. 
'>Mt'^^tiL i /MnCO^Ji^ltO. 5 0-0. 6 0 

[0 0 121 ifc. :^^m\cgh^V^^M.-^l^:^>m^ 
10 0 131 ^bC. StliEiE^fS4^W$r^v^T!J^^A 

10 0 14 1 

1^— ^;^5J CPDS (Joint conunittee on powder diff 
Taction standards) :No. 35—782 lw^$4X^ 
L i Mn20^t-abXI4PI^-C*>miJ:V^ 
10 0 151 ^tz. ^^m(r>')^^J:^'^iy:^:yW,'^mt 
fell. ^^5J^^t2L iMnsO^^U. •^rCO^&figll 1 /i 

^) TM-1 0 0//mm(7:)ft^*{i^^?^^LTV^6o ^ 
0. 2 mggc^iae^T'fc^Z <!:;&5^f^ Ui^x^ Ccoj; 

10 0 1 61 fSffi^cffil^jMSS-JK^-t^Sft^.S 
tiSf^O, 1 -1 OniV«/^*J:< . 0. 1--5. OniV 



(3)^692 0 0 2-5 3 3 2 1 (P 2002-53321 A) 

4 

mzmMz-9:mm&n^z tf>*-xt z,i^&m\ti 

-1 0 0 ^m\Z^:niLXX\^^t>\ i(0^^^mr^m< 1 
-7 0/iml35>^-r5wir7)?J;9Jf* Li\ 

[0 0 1 71 >^wm')f^j^'^>is:yn'^mt^(r>m 

loo 1 81 HtjfEf -Z:ef(k-5^>;«/Vli, XiSlHjtfTifelw 
J:«^lgS?^;^»f -Mn 02-e*>»7. :H:^«)J::«XI9lHl»T 

(2J<^f — J C PD S : N o. 3 0 - 8 2 0 izij^^ix 
-Mn02-^Z:eeib-7^-;(f:^$:5 5 0 ^J£l±(7?rSST'3|A 

10 0 191 i£,tL. m^i-ZMit^>:ff>\t. itnm 

20 100-300m=/g. ^it^L<»4l50-'20 

OniVg-C*?!9. ^i$?z:9:3a'^?&5 5 0/imWT. 
U<I43 O/imJi^T-efc^o 1 0 Om=/g 

30 -^X'^>:^>it^ii^<Ott^^m^^Z;^/j:\.^t:if>\z^ 
[0 0 2 01 fltJlBf -i:SSft^>;«fvl;j:, fHiiSWtwIlBft 

[0 0 2 1 1 :^?^m\zm\'^^7mi^v M^it-^^t L. 
xit. m^V"^^^^. 7i<.mitV'^^M.. *ssffc!i^'>XN 

10 0 2 21 ifiSEt --S^fk-^v;tf>'t7Kfi5t4y 
<k-&ift»<OfS-&lttt. L i /MriCO^/HtT-O. 5 0-- 
0. 6 0-Cfo'; . iT* L< flO. 5 1- 0. 5 5T';t^^ 
^„ 0. 5 0*f,SOtg&. y f-'^/N-^ktilMlt t7t<!:# 

50 it;6'* 0 . 6 0 J: 9 ;k * I ^iJI'&ti I. i M n r.o^m^^(/y!i=.l^^ 




5 

to. MxtfL i sMn 03*3*figL, L i M n -O^O^fii^ 

10 0 2 3J S^ig'&iSa?;^7y-ttfirt:L i i^f^// 
0. 4 8-4. 8mol/L, Mnl^Jpf;5»0. 50-1 
0. Omo 1 /L"CJ:i>c SdlBffiiaJ: 9 

0 0- 1 0 0 ot:(^iaar'— s<o?»iteST-awj^ j:*^ 

ff*L<li7 0 0 — 8 5 Ot:;55J:i\ 5 0 Ot^^iT'li 

1 0 0 OX:^SxfcS^. r>3|s:«P^O-JJ;e 

[00251 ±?d,\zXV^^LtiVf'i^J^'^>:^if>n^ 

IV^^L. 1 2 0mAh/gJ|^±cOW^M[tS|SaSr^ 
2 01^^^/^P^D#a^^b345 2 0%^Tc^i^^^>i^ 

10 0 2 6] 

©Iff (R I GAKU Cu-Ka 50kV 2 00m 30 
aiSfc (HONEYWELLIt ^-f ^ d h 7 •> ^ma5> 
loo 2 7J 

[Ute^yilO. 3 mo 1 /L^iS$'^>:^:/^o^t>\ 
0. Smo \ /'Lm^^'^tsTi^mmirS OX:(Dm'u^^^ 

^©Iftlil^'^t'o -^t^ifeli JCPDS:No. 30-8 

'JT^mt'Zl iimX'h^tz, EDT AmiZ^^O , Mn 

[ 0 0 2 8 J J-S1i M n O^dr 2 . 8 6 m o \ /L<r> 
L i OH • H = 0>k{SiK3r L i /Mn e/HtO. 5 .1 5 




(4)#B820 02-5332 3 (P 2002-53321 A) 

6 

sss:i»t&**a«t'8 5 o'CT-6^ra?sR«i3iL. y^c^A 

t0 0 2 9j CuSr^^-y-;/ h<t L/J: 

<0iajgSr?7ofc. 0 2llXi^0iff0«'-^-r. ^^tellj 
CPDS:No. 3 5- 7 8 20L i MnrO^<t(53«cO 
(£jJJr^<-^->Sr/T^Lfeo it^SSlil. 9mVgT-fo 
9, j^'JT>^\^\ 9 nmXhotz.^ m 3 Jl^fiScfec?:) S 

lHj ® <^ T fe 6 w <h 755 *ij 6 o 

10 0 3 01 JJ:C±gS$J:j!gi^fi£*»«s:it^Srf§4^Mii: LT 

gfiaSCe:. ?§S'J«i: L--C n ~> 5"yu- 2- y 
>'i-^?S--?LiiSfOfifi;J5 0. 0 1 g/cm=<!:/jr5<i: 9 

(003 1 1 l^4lr43v^T. %ms\t^mh i ffi:^. m 

^SaS-g-WcL i PFeSrlmo I /L?§IB$-^^t> 

lES. •AS^^n^iXJR^LyJ:iEfiB'5r-;^^2. 
^-^1 €r^«)3tm?l&&(*:<0:^t $fl^Jg*^)2 0mm, 
i^$l^3mm-e*>o^o 

[003 21 ±fa«r J: 9f^ML.fc=»-Y:^mJl!iS:>^v^Tm 
SEIBSO. 2mA/c m=<??^SSS-e4. 3V^T-5£® 

^coig, 3. OV^t*24mtYc. c:o-y*-<^/U'^2 

OlH)^»?5gtfCo 0 5 (Hi^) (1, *^tSe?tJcOy 

^Kg0ijtO3^>m?l!lJi. 1 *y*'<^^i-@<??&®gfl|j:i 2 
7mAh/g-Cfe9, 2 0 ■y-W' ^./U@<OSfe®Sa»l 1 2 
OmAh/gT, ttmsa)ai<^i¥5(19 4%-Cfcoyi:o 
[003 31 

i:SiMb^>/^>fi, jCPDS:No. 34-644(?? 

fi4 7m=/g-C, m.&^^m\'&Xr)^i^Jtz:i^i^r>^ 
fi3. 5//mT'foo3^, EDTAtedit), Mn^Wffl 

[ 0 0 3 ^1 1 ±g11 y ~M n Os t 2 . 8 6 m o I / L c/> 
L i OH • HsOTkf&SJc'i-L i /M n -tyUJ.t 0. 5 1 5 

(0 0 3 51 ^cOniCf4t::x-+L, C u -Sr-y-y :y |« t UJt 



^^^:3T mMumjB copy 



OlSK^rtToyto ^^^(OX^lElVTmn } CPDS : N 
o. 3 5-7 S2(OL I Mn^O^ tmm(0\B}tfi^^^-> 

[ 0 0 3 6 J |ltifi0!li:f^^O^ftT-3>r 
filll 1 7mAh/g-CfeO. 2 Oi^-f ^/UBOSrHS 

[0 0 3 71 nisfirij iritis woite{;)^e>. m^fi^^miz 

JtSffiS*5 1 0 0 3 0 0 m V g O f -M n OaSr/Sff 
[0 0 3 8] 

im(Dm^t LT^i^- ft^S;55 6 0 /i mWT-X?B E T 



(5)$§32 00 2-5 3 3 2 1 ( P 2 0 0 2 - 5 3 3 2 1 A) 

8 

[04 1 m^&i&u^&mxi^mvftD^i^M.^^^^ 

I??^<7:>lftp^l 
\1SlV^2 

3 ;</;^>5ri/h 

4 lE^ 

5 ««B 

6 -fe/^i — ^ 



[031 



(6)#B82 002-533 2 1 {P2002-53321 A) 



mi] 




(7)$BB2 0 0 2- 



5 3 3 2 1 (P2002-5 3 3 2 1 A) 



m2] 



Y6C T 



V9> T 



V6S '\ 



V68 -T 



CD 



Y90 'Z 



vee 'z 



YU 'V 



[SdD] SfjfC 



(8)#BB 2002-53321 (P2002-53323A) 



7" 



3^' 



[E)5] 




F^— 4C048 AA04 ABOl AB05 AC06 AD04 

AD06 AE05 
5H029 AJ03 AJ05 AJ J'l AK03 AL12 

AAI03 AMOS AM07 BJ03 DJI6 

Hj02 HJ05 HJ07 HJH IIJ19 
511050 AAQ7 AA08 BA17 CA09 FA 17 

GA02 HA02 IIA05 HA07 IIAI4 



